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Fatty Acids 


Preparation, Physical and Chemical Properties, Uses in Soaps and Protective Coatings 
By A. G. H. Remo p, President, Woburn Chemicals, Ltd., Toronto 


Up until about twenty years ago, fatty 
acids were poorly regarded. They were a 
necessary evil, useful in their place but of a 
quality and refinement undesirable even at 
best. 

To-day the entire picture is changed. 
Fatty acids have been developed to such a 
stage of refinement that the supply can at 
times scarcely meet the demand created by 
scores of industries dependent upon the 
newer fatty acids for their operations. Few 
divisions of chemistry have made as many 
advances as has the field of oil and fat 
chemistry in the past twenty-five years, and 
the fatty acid division of that field has been 
perhaps, one of the most striking. 

At the risk of repeating well-known in- 
formation, let us go back for a moment into 
the history of oil and fat chemistry. Fatty 
acids are procured principally from the tri- 
glycerides of those oils and fats obtained 
from fish, animals and vegetables. These in 
their chemical structure are a combination 
of glycerine and fatty acids—varying accord- 
ing to the type. Fatty acids are mostly long 
chain monobasic acids. 

In the production of fatty acids it is 
necessary first to split off the glycerine— 
which varies in amount—depending on the 
type of the oil. The glycerine being re- 
moved, the products that remain are unre- 
fined fatty acids which may be improved 
by distillation, cold pressing or other means. 
Equipment available in modern fatty acid 


plants permits the distillation of the crude 
acids to a quality not heretofore obtainable 
—the finished products being completely 
free of albuminous and oxidized matter, and 
much lighter in colour than in years gone by. 


As to sources, the animal oils are obtained 
by rendering crude animal fatty parts, 
and the vegetable oils from such plants as 
the palm, cocoanut, tung, castor, flax, rape- 
seed, perilla, soyabean, corn, cotton, olive, 
sunflower, etc. The fish oils are those ob- 
tained from cod, whale and varied entire 
fish, such as menhaden, herring and sardines. 


Each of the above oils has its own chemi- 
cal characteristics and combinations of fatty 
acids, and each consequently yields acids 
varying in their industrial usefulness and 
applications. 


MANUFACTURING PROCESSES 


Splitting the glycerine off is usually 
accomplished by one of three methods: The 
Twitchell process, in which the oils are 
boiled with steam in the presence of a 
catalyst for 24 to 48 hours and the glycerine- 
water separated by gravity from the fatty 
acids; a physical process, in which the oils 
are heated with steam in an autoclave at a 
pressure of 150 to 350 lbs. per square inch; 
or by saponifying the oils or fats with alkali 
te obtain the glycerine and then splitting 
the saponified material with mineral acid to 
obtain the fatty acid. In all systems the 


TABLE I 


glycerol water is drawn off, chemically 
treated, and sent to an evaporating unit 
which boils off the water and leaves a high 
concentration of glycerine. 

The fatty acids arising from these pro- 
cesses may be sold in their crude form > 
refined into products of good colour and 
high purity by distillation and other meth- 
ods. The pitch remaining from distillation 
is sold for a number of specialized purposes, 
such as paints, insulation for electric wiring, 
roofing and sound-deadening felts, etc. 

Maintenance of good colour, as well as 
chemical purity in the fatty acids, depends 
upon handling in metals which are not at- 
tacked during the processing, storage and 
packaging. The striking improvements in 
production methods and the subsequent re- 
sulting increase in industrial uses for the 
purer fatty acids account for the great ad- 
vances registered in the fatty acid field. 

This development toward a larger con- 
sumption and the establishment of a full- 
fledged industry was influenced by four fac- 
tors: (1) the rapidly rising consumption 
of lighter-coloured fatty acids in the syn- 
thetic resin field; (2) improved manufac- 
turing methods of soaps and cosmetics from 
fatty acids; (3) the importance of recover- 
ing high-grade fatty acids from the by- 
products of the oil and fat industry; (4) 
by the esterification of fatty acids in the 
development of quick-drying synthetic oils 
for the protective coating industry. 


CHEMICAL AND PHYSICAL DATA OF PURE SATURATED MONOCARBOXILIC FATTY ACIDS 


(Acid No.) 
nD-—*C Solubility Neutraliza. 


Formula Molecular M.P. Boiling Point ad-—°*C 
Weight *C °C mm 


CaHen COOH in water tion value 


ees COOH 46.0 +8.6 101 (750.2) 1.2256 Soluble 1219.6 
C3H7"COOH 88.1 162.0 (753) 0. 1.39906(20) 636.8 
CsHn"COOH 116.1 -—8.0 202.0 (760) 0. =) 1.41635(20) SlightlySol. 483.2 
20 
200.2 43.6 225.0 (100) 1. 42655(60) Insoluble 280.3 
60 
80 
80 
CiwHy"COOH 284.3 71~—71.5 291.0 (100) 0.<386( = 1. 43003(80) 197.4 
CisHys'COOH 312.3 77.0 328.0 (760) — 179.7 
"COOH 39.0 77.8 — 0.saso( =) 1. 43636(80) * 141.7 
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For certain purposes in which light, uni- 
form colour and a high degree of purity are 
required, it is necessary to use straight oils 
of selected quality in manufacturing the 
resultant fatty acids. The industry likewise 


Editor 


is able to make satisfactory goods from the 
by-products of other industries, such as the 
edible oil industry. In the purifying and 
refining of oils for edible consumption, large 
quantities of soapstocks result. These soap- 
stocks in many cases can be refined by dis- 
tillation so that the resultant fatty acids are 
as pure as those made from the original 
oils. Practically all fatty acids are purchased 
according to rigid specifications, and control 
of manufacturing processes must, of neces- 
sity therefore, be correspondingly rigid. 


ConsTITUENT AciIps 


The constituent acids of commercial fatty 
acids may be divided into two groups for 
better classification, viz., saturated and un- 
saturated acids. The most common fatty 
acids are the monocarboxylic acids, either 
saturated or unsaturated, as exemplified in 


Tables I and II. 


The advantageous use of distilled fatty 
acids, compared to oils and split fatty acids, 
includes, in addition to colour uniformity 
comparisons, the factor of security in com- 
pounding. Also, since distilled fatty acids 
contain practically no hydroxyl groups, it is 
easily possible to form light-coloured mono- 
glycerides to be used in the production of 
very light-coloured resins. 


The most common of the distilled tech- 
nical fatty acids used commercially in alkyd 
resins, as well as in the soap and textile 
trades, are listed in Table III. This table 
shows the approximate amount of the vari- 
ous constituents and other valuable data. 


Of great importance for commercial eval- 
uation, besides the general composition, is 
the presence or absence of undesirable im- 
purities, especially hydrocarbons, lactones, 
metallic soaps, ketones, hydroxyacids, alde- 
hydes and higher alcohols. These com- 


pounds either impart discoloration and 
odour, reduce heat resistance and reactivity, 
or act as catalysts for unwanted oxidation 
and side reactions, decidedly unfavourable 
for alkyd ‘resin production of high quality. 


Usep 1n Soap MANUFACTURE 


In the broad field of soap technology, 
there are many factors favouring the use of 
fatty acids rather than whole oils. Fatty 
acids make soap more quickly with better 
colour, and scapers can multiply their pres- 
ent capacity several times through their use. 
Generally 36 to 48 hours are required when 
working with the whole oils, while with 
fatty acids the saponification cycle is 3 to 4 
hours. Thus the capacity of smaller plants 
can be greatly increased. 


Viewed from the angles of both quality 
of finished products and cost, the advan- 
tages of using fatty acids cannot be denied. 


1. Simplicity: The manufacture of soaps 
from fatty acids is a simpler procedure. The 
typical method is described in detail later. 


2. More uniform product: Fatty acids 
are more uniform than whole oils because: 


(a) Being manufactured, they can be 
controlled more easily than nat- 
ural oils. 


(b) Gross impurities are removed. 


(c) Constants can be adjusted by mix- 
ing batches. 


3. Time saving: As the glycerine is al- 
ready removed, the time of saponification is 
greatly shortened. Also, since the impuri- 
ties as well as the glycerine are not present, 
the long and tedious “salting-out” operation 
is not required. 


4. Easier saponification: Tests may be 
made for excess alkali or fatty acid shortly 
after mixing without danger of a slow and 


TABLE Il! 
UNSATURATED MONOCARBOXIZIC ACIDS men 
Series Acid Formula Mol. M.P. Acid 
Wat. No. lod. No. v. Index 
0% Tiglic C4H7*COOH 110 510 231 
ic CyoH19°COOH 184 304.9 137.9 
etradecenoic 226 248.2 112.3 
Palmitoleic COOH 254 —1.5°C 221.0 100.0 
ic 33° COOH 282.3 14°C 198.9 89.9 aie 1.4620 
Elaidic COOH 282.3 24.5°C 198.9 89.9 
Gad CisHs7*COOH 310 24.5 181.0 81.9 
Erucic "COOH 338 33—34°C 166.0 75.1 222°C 1.44704 
Brassidic CnHa ‘COOH 338 60—66°C 166.0 75.1 . 8585 1.44615 
(57°C) (57°C ) 
Linolic "COOH 280 =~—18°C(?) 200.4 181.3 . 903 208°C 1, 4688 
9, 11 Octadecadienoic “COOH 280 53—54°C 200.4 181.3—R 
...,..,. Ricinoleic ‘COOH 298 4°C 188.3 85.2 
CnHgn—5°COOH ............... Linolenic Cy7He9° COOH 278 Liquid 201.8 273.4 207°C 
£Elaeostearic COOH 278 48—49°C 8 273.4—R 
B Elacustearic Ci7He—9' COOH 278 71°C 8 273.4—R 


C2H33°COOH 
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Catig—9°COOH ............... Clupanodonic 330 Liquid 170.0 384.6 
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Twitchell tanks for splitting animal, vegetable and fish oils into raw fatty acids and glycerine-water. 


delayed reaction altering the finished prod- 
uct. Slight adjustment can be made with 
little likelihood of later changes. 

5. No shrinkage: With distilled fatty 
acids, the entire. fat component goes into 
the soap, whereas there is a loss in the form 
of glycerine by those companies which in 
their processes do not recover the glycerine. 
Under these conditions, weight by weight, 
fatty acids will give approximately 5 per 
cent. more soap than the raw oil from which 
the fatty acids were obtained. 

6. Better choice of alkalis: Milder alkalis 
can be used which would not react with the 
raw oil; as triethanolamine. 

7. Economy: In addition to lower labour 
and equipment costs due to producing the 
same volume of soap in less time, or a much 
larger volume in the time formerly necessary 
when making soaps from the oils, there is a 
resultant saving in fuel and power. Equip- 
ment turnover is several times greater. 

8. Loss possibility of turbid soaps: Com- 
plete saponification prevents turbidity. With 
oils, even with careful boiling, the saponifica- 
tion reaction is not complete for a long 
period. 

9. Better control of finished soap: It is 
much easier to obtain a soap that is 100 per 
cent. saponified from fatty acids. For com- 
plete saponification, about 0.12 per cent. ex- 
cess alkali is required. Also, as the product 
used as a starting base is a manufactured 
product, the soap maker is certain of em- 
ploying a more uniform article than when 
he starts with Nature’s material. 

10. Bleaching not necessary. With proper 
bleaching materials hard to get at this 
time, it is particularly noteworthy that 
bleaching is unnecessary when distilled fatty 
acids are used, because foreign colouring 
matter has been removed in the fatty acid 
manufacturing process. 


The following typical procedure for batch 
lot production is a simple and practical one 
for making soap from fatty acids. (Or it 
can be made continuously by a proportioning 
pumping system.) 


1. The necessary amount of caustic soda 
(dry or liquid) is put into a tank and dilut- 
ed to a concentration of from 8 per cent. 
to 10 per cent. (Spec. Gravity 1.10) prefer- 
ably using soft water. Based on caustic 
soda (NaOH), the amount can be calcu- 


lated simply as follows: 


The saponification number of 
the fatty acid to be “S” 
The amount of fatty acid re- 
quired to be “F” 
Caustic soda (dry flakes) to be 
used = FxSx 40 


For every pound of dry caustic add five 
quarts of water; for every pound of 50 per 
cent. liquid caustic add three quarts of 
water. 

2. The barrels or drums containing the 
fatty acid are rolled over the dumping pit 
and allowed to drain. : 

3. The steam is turned on slightly and 
the fatty acid is pumped into tank with 
valves throttled so that the fatty acid enter- 
ing the lye in the kettle is easily dispersed 
by the swirling liquid. After all of the 
fatty acid has been added, proceed with 
steam agitation and boil to a clear liquid. 
Then open the valve on tank and start the 
pump again to wash out lines still contain- 
ing fatty acid. 

The soap in the kettle should then be 
tested with phenolphthalein. A very slight 
pink will indicate a practically neutral soap. 
If too red, more fatty acid is added; if 
white, more caustic soda should be added 
in small quantities at a time. Exact pH 
control can be obtained with standard instru- 
ments, or by the usual titrations. 

After every addition of new materials, the 
pump should be started for proper blending. 
Steam will help materially in finishing the 
reaction quickly. 

If the addition of “builders” is desired, 
they should be added after the soap is fin- 
ished in order to conform with the alkalinity. 
Otherwise it is difficult to maintain uni- 
formity. 
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TABLE Ill 
CONSTITUENTS OF COMMERCIAL FATTY ACIDS 
Degree of 'insaturation 
Cocoanut Fatty Acid Dist. ca ca. ce ce. ca. ca 
13-5 20 15 5 - - 5 
Cottonseed - - 20-26 2-5 0.5¢ 35-45 | 65-70 q-100 - - - 
1.0 
Cotten, High Titre - - ca. Lo-l5 - 22-25 | 25-30 ° - 40-50 60-75 - - - 
Fatty Acid l 
About 
Chinawood Spli To about 2 - 3% 5-15 
Helioline-D Dist. - - - | 0.5-1 - - | b5-55 | Lo-us - - 80-64 - 
Hempseed - - 10 12 ? - | 12-15] 50-55 20-25 - - - 85-100 155- - - 
165 
Isolino Total sbout 5 - Ls 6-9 40-45 ? 155- 155- 170- 
165 178-8 
Laurie Acid (Tech.) ca. ca. ca. ca. ca ca. - - - - - 7) - 
15 58 20 9 
Linseed Fetty Acid - - 2.7- 5.he 6-12 - Below - About 
5.8 LZ 120 190 Lo 
Containing jecoleic 
Marine (Rew) * Split Totel ca. 15 - 25% and therapic acid 105- 160- 
50( >) 110 170 
Myristic Acid Dist. - ca. ca. - - ca - - - - 7) 5-10 
10 
Palm Fatty Acid Split - - lee 40-50 8-12 - - - 40-50 45-60 - 
Perille Fatty Acid Dist. Total 6.5 - 8.0 mostly $3-La - - - - Below 185- - - Below 
palmitic 10.5 150 200 
Eru- 
Rapeseed - - 1-2 1-3 - $0-40 | 12-20 cle 1-4 - - - 80-83 100- - 
5-50 109 
Ricineleic * Split Total about 3 - 5% 7-10 1-5 - - |] 66-95 87-90 - 
1% 
Sardine ¥ Dist. Total about 10 = 20% ~ mostly > ? Mostly jmcoric (7) ? ? 110- - - 
lmiti acid 140 
Soybean - 6.5-10 | L.ce l-2 - | 40655 - - S-11 
138 
Ve 155 


If caustic potash (KOH) is used, rather 
than caustic soda, the formula will be: 


Caustic potash (dry flakes) to be 
used =FxS 
1000 
or, to convert from the amount of caustic 
soda in a formula to the corresponding 


amount of caustic potash, merely multiply 
by the factor 56 


40 
Caustic potash liquid can also be used if 
preferred. 

Palm fatty acids are preferred for use in 
toilet soaps, either alone or in combinations, 
and result in soaps of good colour, odour 
and a stable character. The soap is not so 
hard as a tallow soap, but is hard enough 
to allow proper handling. It is easier to 
lather and to rinse. These soaps have 
greater wetting-out power, fair lathering 
i cg and do not cause irritation of the 
skin. 


With the long strides which have been 
made in fat chemistry over the past decade, 
there are to-day on the market more pure 
fatty acids and combinations of fatty acids 


than there are natural fats. Not only are 
there the complete fatty acids of the whole 
oils, such as a soyabean fatty acids, corn oil 
fatty acids, cocoanut fatty acids, and similar 
vegetable oil fatty acids, but these complete 
oil fatty acids have in turn been fractionated 
to give individual fatty acids such as lauric, 
myristic, capric, palmitic and others. Sev- 
eral of the more important are herewith 
described, along with their chemical charac- 
teristics. 


THe Patm Group 
Palm fatty acids are mostly obtained 


The composition can be expressed ap- 
proximately by the following two extremes 
(data for the other members of the Palm 
Group are either similar or in between) : 


Split Palm Fatty Acid 


Myristic acid About 1-2 % 
Palmitic acid 35-43% 
Stearic acid 4-5 % 
Oleic acid 40-50% 
Linolic acid 8-12% 


Cotton High Titre Fatty Acid 


from the fruit coat of Palm nuts although Myristic acid About 1 % 
palmitic acid itself is also present in the  Palmitic acid “40-45% 
oil of many seed fats, such as cotton, soya- Stearic acid — a oe 
bean, corn, etc. Arachidic acid Ll 
The commercially available palm fatty acid “22-25% 
acids include a variety of types to suit many Linolic acid “25-35% 
purposes: (To Be Continued.) 
Acid Sap. _lodine 
No. No. Value Titre Color 
1. Split Palm F.A. 185-190 195-202 48-55 40-45 Orange-brown 
2. Palm F.A. Single Dist 196-203 198-206 40-55 42-46 Light brown 
3. Palm F.A. Double Dist 198-203 200-206 38-48 44-48 White 
4. Cotton High Titre F.A. Dist 200-208 202-210 65-73 43-48 Light 
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Earlier Vintage Cars Seekin g Service as Wartime 


Conservation Measure 


1934-36 Cars Recall Models With Spiral Bevel Gears, Spring Bolts, Shackles, Gland Packed Water Pumps 
By J. Howarp Pie, CHEK-CHART Editorial Director 


Under normal peace-time conditions, it 1s 
quite the customary thing for car owners to 
take a great deal of care of new cars, espe- 
cially during the first six months or year of 
their life. It is not at all unusual for the 
average owner to check mileage carefully 
and see that the crankcase, transmission, dif- 
ferential and all lubrication points are taken 
care of at very close to the correct mileage 
interval. 


During this period the owner has a new 
toy and he guards it with the greatest care. 
Washing, polishing, simonizing—nothing is 
too good for the new car. And just let 
somebody scratch one of the fenders or bend 
a wiper blade and see what happens. 


One of our wasteful habits, however, is to 
get more careless as the newness of an auto- 
mobile, piece of furniture or other equip- 
ment begins to wear off. The material re- 
sults is that the owner’s interest falls off in 
succeeding years, until in about four, five or 
six years the car gets a minimum of 
attention. 


The war has made a great change in 
this situation, however. Service stations 
which previously found it a waste of breath 
to try to sell lubrication work and other pre- 
ventive maintenance service to cars five or 
six years old, now find that cars of even 
earlier vintage are being dragged into sta- 
tions to be put in tip top shape. CHEK- 
CHART has, within the past few weeks, 
had requests for technical lubrication infor- 
mation on cars 10 and 11 years old. 


The previous practice of concentrating on 


lubrication of cars from 1937 to 1942 got 
us pretty well into the habit of thinking of 
the hypoid gear as the only gear that was 
ever used in the rear axle of an automobile, 
and the lubrication of spring bolts and 
spring shackles is generally thought of as 
having gone out with the horse-hair sofa. 


However, with more of these older cars 
coming in for service, we must remember 
there were several violent changes in design 
between the years 1936 and 1937. Previous 


to 1936 there were only three or four makes 


of cars that used hypoid rear axles, but in 
1937 a large majority of the high produc- 
tion cars began to use the hypoid axle with 
hypoid lubricant as a requirement. 


Now we must go back and remember that 
the spiral bevel gears of 1936 and previous 
years will operate very satisfactorily on 
straight mineral gear lubricant, even al- 
though mild extreme pressure lubricant may 
do a super job. However, with the scarcity 
of critical materials, we should, for our own 
sake and for the sake of our country, use 
only the minimum grade of lubricant that 
will properly do the job. 


When it is considered that the 1936 
models alone constitute 11% of all the cars 
on the road, it will be seen that we can do 
an effective job of saving by following car 
manufacturer’s recommendations, as shown 
on CHEK-CHART, rather than blindly 


putting hypoid lubricant in every rear axle. 


There are a number of other changes or 
differences in design that show up on models 


The substantial construction and perfect sealing 


closures prevent danger of loss or damage to 


contents during shipment. Made with a wide va- 
riety of spout openings and head designs including 
the E-Z seal level locking ring cover. Special 


tested linings provided for high test aviation gaso- 


line and many other sensitive products. 


Complete 


manufacturing facilities located at four convenient 


shipping centers ® Chicago ® Jersey City * New 


Orleans ® Richmond, California. 


6532 S. MENARD AVE. (ald cHicaco, 
City New 


Soles ofces in 


ell principe! cMies 


CONTAINER 


SPECIALISTS 


of 1936 and previous, now that we are so 
used to 1940 or 1942 models. There has 
been a great change in spring equipmenc. 
In the earlier models most of the springs 
had bolts or shackles which required lubrica- 
tion, whereas, in more recent cars, the use of 
rubber has eliminated the necessity of lubri- 
cation. In the case of several makes, coil 
springs, requiring no lubrication, have en- 
tirely taken the place of the conventional 
leaf spring. 


Water pumps too have undergone quite a 
change, as between 1936 and the present 
day. In. the earlier models, many of the 
water pumps were of the gland packed type, 
which required waterproof grease, whereas 
many of these have shifted over to spring 
loaded packing which requires either a light 
motor oil or which may be self-lubricated 
and require no further attention. 


There has been quite a good deal of shift- 


ing, both in type of lubricant and in recom- 
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SOCONY-VACUUM 
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26 BROADWAY NEW YORK, N. Y. 


A GREASE FOR 
TEMPERATURES FROM 
400° F TO -90° F 


Greases made with lithium stearate 
now operate effectively over tempera- 
ture ranges never before approached. 
This, a great wartime advantage, will, 
it is believed, have far-reaching effects 
on the greases of the future. Now is 
the time to prepare for post-war 
developments. Your inquiries are 
invited. 


Foote 


MINERAL COMPANY 


PHILADELPHIA * ASBESTOS * EXTON * PENNSYLVANIA 
HOME OFFICE: 1609 SUMMER STREET. PHILADELPHIA, PA. 


mended period of service for needle type 
universal joints, which first came into gen- 
eral use about 1933 and 1934. 


Many of the older engines have motor oil 
recommendations that differ by at least one 
SAE grade from the more modern cars. It 
may also be found that some of the older 
cars have been worn to the extent that one 
grade heavier than recommended should be 
used to avoid excessive oil consumption. 


The types and grades of lubricants for 
both transmissions and differentials will be 
found different in many cases and even the 
lubricants for transmission overdrives have 
undergone some change. 


In general, it might be said that straight 
mineral gear lubricants can tend toward the 
use of SAE 140 grade for summer tempera- 
tures, whereas the EP recommendation 
would generally be found lighter for warm 
temperatures. In the case of hypoid lubri- 
cant, the heaviest grade available for use is 


SAE 90. 


All in all, the lubrication and servicing of 
older model cars requires some checking and 
investigation. With the large turnover of 
help at service stations and the number of 
new people engaged in the business, it is 
quite important that exact recommendations 
be followed in order that the car may give 
maximum service and that the consumption 
of critical materials may be kept at the low- 


est possible point. 


Buick Fitter Poticy Remains UNCHANGED 


Several oil companies have inquired as to 
any change in policy of Buick regarding the 
cil filter element. Buick reports there is no 
change. Buick has recommented to its deal- 
ers that the element be removed from 1941 
and 1942 model cars and that the filter 
“can” be left empty. No filter element of 
any make or type has the approval of the 
Buick factory. 


DOPP 

positively- 
scraped 
GREASE 
KETTLES 
and 

PRESSURE 

MIXERS 


SOWERS MANUFACTURING CO. 


SWAN-FINCH OIL CORP. 


RCA Building 201 N. Wells St. 
New York 20, N. Y. Chicago 6, Ill. 


Manufacturers 
Lubricating Oils — Greases 
Foundry Core Oils 


ALL GRADES OF 


GRAPHITE | 
FOR THE GREASE & COMPOUNDER 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N. J. 


26616D 


1295 Niagara St. Buffalo, N. Y. 


WORLD’S 


LARGEST PRODUCERS 
OF ALL TYPES 
OF 
LUBRICATION FITTINGS 
AND | 
EQUIPMENT 


STEWART-WARNER CORP. 


1826 Diversey Parkway 
Chicago 
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Tue Institute SpoKesma> 


PENOLA INC. 


30 ROCKEFELLER PLAZA, NEW YORK, W. Y. 


SHIPPING CONTAINERS 


FOR ALL LUBRICANTS 


The Draper Manufacturing Co. 


Cleveland, Ohio 


“Good Oil is 
essential to good grease”’ 
DEEP ROCK 
“G" Cylinder Stock 


Dewaxed Bright Stocks 
and Neutral Oils 


DEEP ROCK OIL CORPORATION 
155 N. Clark St. Chicago, Ill. 


TRABON 


Lubricating Equipment 


Trabon Engineering Corporation 
Cleveland, Ohio 


Specialized Glycerides 
and 

FATTY ACIDS 

for 


Lubricating Greases 


(Division of Archer-Daniels-Midland Company) 


faker LITHOGRAPHED 
L AND GLASS 


CONTAINERS 


GREASE * KEROSE 
OILS STEEL PAILS 


OWENS-ILLINOIS GLASS COMPANY 


OWENS-ILLINOIS CAN COMPANY 
TOLEDO + OHIO 


WOOL GREASES 


(Degras) 


Common — Neutral — Lanolin 


For All 
Refined by 


N. |. MALMSTROM & CO. 


BROOKLYN, N. Y. 


WERNER G. SMITH CO. 


2191 West 110th St., Cleveland, O. 


Fats & Fatty Acids 
For The 
Grease Manufacturer 


W. C. HARDESTY Co., Inc. 


NEW YORK, N. Y. 


GREASE & OIL 
PACKAGES 


@ 
For the Grease & Oil 
Industry 


J & L STEEL BARREL COMPANY 
ST. LOUIS, MO. 


Use Metasap Aluminum Stearate 
Bases for Clear, Transparent 


Water Insoluble Greases. 


METASAP CHEMICAL 
COMPANY 


HARRISON, NEW JERSEY 


AUTOMOTIVE LUBRICATION ENCTCLOPEDIA, 


Recognized Headquarters 
for 
Authentic Automotive Information 


The Chek-Chart Corporation 
624 S. Michigan Ave. Chicago, Ill. 


AUTOMOTIVE 
GREASE SPECIALTIES 
A — 
| 
| 
| | 
Complete 


